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By J. G. MOSIER, Assistant Chief Soil Physics 
Illinois is the .' 'Prairie State", but in addition to the almost 
boundless prairies there is an immense area of timber land much 
of which is broken or hilly. The total area of the state is 56,650 
square miles, or more ' than 36 million acres. '0£ this' large area 
about eight million acres are rolling or hilly and subject to serious 
erosion. Most of this can be cultivated and cropped but it is so 
rolling or steeply sloping that every practical means should be 
taken to prevent the rapid ruin of the land by surface washing. 
Some Illinois land has.already been completely ruined, and even 
abandoned fields, impoverished by sheet washing or gashed by 
gullies beyond all chance of reclamation, are now to be found, es­
pecially in the southern counties. In some cases this land should 
never ha.ve been robbed of its protecting forest, the only thing 
that made it valuable in the first place. 
There is a large area of undulating to rolling land, both tim­
ber and prairie, not included in the above estimate, that has not 
been badly damaged as yet, but with continued cropping and loss 
of organic matter from the soil these lands are becoming more 
subject to surface erosion and reports of such injury are now:, 
frequently made to the Experiment Station. 
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T h e  t a b l e  b e l o w  g i v e s  a r e a s  o f  s o m e  o f  t h e  c o u n t i e s  o f  w h i c h  
a  d e t a i l  s o i l  s u r v e y  h a s  b e e n  m a d e ,  a l s o  t h e  a r e a  o f  r o l l i n g  a n d  
h i l l y  l a n d  i n  s q u a r e  m i l e s  a n d  t h e  p e r c e n t a g e  o f  t h i s  i n  t h e  c o u n t y .  
T A B L E  I . - B R O K E N  A N D  H I L L Y  L A N D  
\ B r o k e h  a n d l B r O k e n  a n d
A r e a ,
C o u n t y .  h i l l y  la~d, h i l l y  l a n d ,
s q .  m i .  
s q .  m ! .  p e r c e n t .  
A l e x a n d e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .  2 0 7  8 3 . 3  
4 0 . 2  

B o n d  . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  .  
3 7 2  
.  6 2 . 1  1 6 . 6  

C l a y  . . . . . . . .  '  . . . . . . . . . . . . . . . . . . . . . . . . .  .  
4 6 8  
2 3 . 0  4 . 9  

C l i n t o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .  
4 9 8  
1 3 . 3  2 . 6  

C u m b e r l a n d . . . . . . . . . . . . . . . . . . . . . . .  .  '  . . .  .  
3 4 7  
3 6 . 2  
1 0 . 4  

E d g a r  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .  
6 4 8  
1 1 3 . 0  1 7 . 4  

H a n c o c k . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  7 6 5  1 6 5 . 5  2 1 . 6  

H a r d i n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  .  .  
1 6 8  
1 3 2 . 9  7 9 . 1  

J a c k s o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,  
5 5 8  2 6 4 . 8  
4 7 . 4  

J o D a v i e s s . . .  .  . . . . . . . . . . . . . . . . . . . . . . .  .  
6 5 6  
4 3 2 . 3  6 5 . 9  

J o h n s o n  . . .  .  . . . . . . . . . . . . . . . . . . . . . . . . .  .  3 4 0  2 8 2 . 5  8 3 . 0  

K a n k a k e e . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . .  .  6 9 2  9 . 1  1 . 3  

K n o x  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .  
7 2 0  
1 0 3 . 0  1 4 . 3  

L a k e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .  4 6 3  1 8 5 . 0  4 0 . D  

L a S a l l e  . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . .  .  1 1 5 6  1 4 3 . 2  
1 2 . 4  

L a w r e n c e  . .  . . . .  . . . . . . . . . .  . . . . .  . . . . . . .  .  3 6 2  ·  9 0 . 5  2 5 . 0  

M c D o n o u g h  . . . . . . . . . . . . . . . . . . . . . . . . . .  .  5 7 4  
1 4 3 . 1  2 4 . 9  

M c L e a n  . . . . . . . . . . . . . . . . . . . . . . . . . . .  .  . .  .  1 1 6 6  7 8 . 3  6 . 7  

M a r i o n . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . .  
5 7 0  8 5 . 3  
1 4 . 9  

M o n t g o m e r y  . . . . . . . . .  . . . . . . . . . . . . . .  . . .  .  7 0 2  8 4 . 2  1 2 . 0  

M o u l t r i e  . . . . . . . . .  ,  . . . . . . . . . . . . . . .  . . .  .  3 5 4  4 7 . 2  
1 3 . 3  

P i k e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .  .  8 1 5  5 0 8 . 3  
6 2 . 4  

R i c h l a n d . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  .  
3 6 0  
7 2 . 0  2 0 . 0  

S t .  C l a i r . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  .  6 8 0  2 0 4 . 0  3 0 . 0  

S a n g a m o n . . . . . . . . . . . . . . . . . . . . . . . . . .  .  
8 6 0  
5 1 . 6  
6 . 0  

T a z e w e l l  . . . . . . . . . . . . . . . . . .  . . .  .  . . . . . . . .  .  6 5 0  
1 1 7 . 0  1 8 . 0  

W h i t e s i d e . . . . . . . . . . .  . . . . . .  . . .  . .  ,  7 0 0  1 4 0 . 0  2 0 . 0  

W i n n e b a g o . . . . . . . . . . . . . . .  . . .  '  . . . . . . . . .  .  
5 4 0  4 3 . 0  8 . 0  

I n  twen~y-eight I l l i n o i s  c o u n t i e s  i n  w h i c h  t h e  d e t a i l  s o i l  s u r ­
v e y  h a s  b e e n  m a d e  2 2 . 6  p e r c e n t  o f  t h e  l a n d ,  a s  a n  a v e r a g e ,  i : 3  o f  
s u c h  a  c h a r a c t e r  t h a t  i t  i s  s u b j e c t  t o  s e r i o u s  d a m a g e  f r o m  s u r f a c e  
w a s h i n g .  
R A I N F A L L  
I l l i n o i s  l i e s  i n  t h e  b e l t  o f  p r e v a i l i n g  w e s t e r l y  w i n d s  a n d  m u c h  
o f  o u r  r a i n f a l l  c o m e s  i n  m o d e r a t e  o r  g e n t l e  r a i n s ,  b u t  d u r i n g  t h e  
s u m m e r  w e  o c c a s i o n a l l y  h a v e  t o r r e n t i a l  r a i n s ,  w h e n  a  l a r g e  
a m o u n t  6 f  r a i n  f a l l s  i n  a  v e r y  s h o r t  t i m e .  D u r i n g  t h e  m o d e r a t e  
s h o w e r s  o r  l o n g  g e n t l e  r a i n s  a  l a r g e  p r o p o r t i o n  o f  t h ' e  w a t e r  t h a t  
f a l l s  s o a k s  i n t o  t h e  g r o u n d ,  b u t  i n  t h e  t o r r e n t i a l  r a i n s ,  t h e  s o i l  i s  
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unable to absorb so much water in such a short time and much of 
it runs off the sloping land. It is not an unusual thing to have 
two inches or more of rain fall in a few hours. 
The average annual rainfall recorded for the state up to 1902 
was 37.39 inches. In the northern district the average is 33.48 . 
inches, a quarterly distribution of 5.8 inches in winter, 9.4 inches . 
in spring, 10.7 inches in summer and 7.6 inches in autumn. The 
average rainfall for the central district is 38 inches, the winter 
rainfall being 7.1 inches, the spring 11. 3, the summer 11, and the 
autumn 8.6 inches. The southern section has an average of 42.19 
inches of which 9.1 inches falls in winter, 12.9 in spring, 11 in 
summer, and 9.2 in the autumn quarter. From this we see that 
the greatest rainfall is in the spring and summer months when 
the soil is in the best condition to absorb water, but in spite of 
this there is an enormous run-off from the rolling land of the 
state. 
RUN-OFF 
The amount of washing depends upon the amount of surface 
run-off. The amount of run-off and the effect it has will be modi­
fied to a large extent by the character of the soil and subsoil, by 
the length ·and steepness of the slope, by the tillage practiced, 
and by the yegetation produced. It is very difficult to compute 
the amount of run-off because of these many conditions causing 
variation. Considerable work has been done, however, which 
forms the basis for a fair estimate. 
. Mr. F. H. Newell, of the UnitedStates Geological Survey, has 
determined the amount of water running off from different catch­
ment basins in various parts of the United States and in this way 
has been able to estimate the amount of run-off as compared with 
the rainfall per annum. His work shows that for eight years, 
from 1884 to 1891 , 48. 9 percent of the rain falling in the basin of 
the Savannah river, found its way to the sea. In the Connecti­
cut river basin an average for thirteen years gives 56.5 percent 
and in that of the Potomac for six years, from 1886 to 1891, 53 
percent ran off. In general, Mr. Newell says that where the 
mean annual rainfall on mountain topography is 40 inches the 
run-off approaches 30 inches; where the rainfall is 25 inches the 
run-off is about 12 inches and where the rainfall is 15 inches the 
run-off is less than five inches. Where the surface is made up of 
broad valleys and gentle slopes in open country, a mean annual 
rainfaD of 50 inches gives an annual run-off.of about 25 inches or 
50 percent of the rainfall; where the rainfall is 40 inches the run­
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o f f  i s  a b o u t  1 5  i n c h e s  o r  3 7 t  ' p e r c e n t  a n d  w h e r e  t h e  r a i n f a l l  i s  3 0  
i n c h e s  a b o u t  8  i n c h e s  o r  2 7  p e r c e n t  w i l l  r u n  o f f .  N e i t h e r  o f  t h e  
a b o v e  r e p r e s e n t s  t h e  r o l l i n g  a n d  h i l l y  l a n d  o f  t h i s  s t a t e  w h i c h  i s  
a b o u t  a  m e a n  b e t w e e n  t h e  t w o  f o r m s  o f  t o p o g r a p h y .  G r e e n l e a f  
e s t i m a t e s  t h e  a v e r a g e  r u n - o f f  f o r  t h e  I l l i n o i s  r i v e r  b a s i n  a t  a b o u t  
2 4  p e r c e n t  o f  t h e  t o t a l  r a i n f a l l  o f  t h a t  c a t c h m e n t  a r e a .  L e v e r e t t  
e s t i m a t e s  t h e  r u n - o f f  f o r  t h e  e n t i r e  s t a t e  a t  a b o u t  2 1  p e r c e n t  o f  
t h e  r a i n f a l l .  T h e s e  e s t i m a t e s  a r e  t o o  l o w  f o r  t h e  h i l l y  a n d  b r o k e n  
l a n d  o f  t h e  s t a t e ,  b u t  i f  w e  t a k e  t h e  m e a n  o f  t h e  m o u n t a i n  t o p o g ­
r a p h y  a n d  b r o a d  v a l l e y s  a s  g i v e n  b y  N e w e l l  w e  g e t  a n  a m o u n t  
t h a t  c o m e s  n e a r  t h e  t r u t h .  Thi~ a p p r o x i m a t e  m e a n  g i v e s  t h e  
r u n - o f f  a s  s h o w n  i n  t h e  f o l l o w i n g  t a b l e :  
T A B L E  2 . - A p P R O X I M A T E  R U N - O F F  F O R  T H E  B R O K E N  A N D  
H I L L y  L A N D  O F  I L L I N O I S  
~-------
R u n - o f f  i n  
D i s t r i c t s ,  r a i n f a l l .  
R a i n  f a l l ,  
i n c h e s .  
R u n - o f f ,  
i n c h e s .  
p e r c e n t  o f  
t o t a l  r a i n ­
f a l l .  
N o r t h e r n -
M i n i m u m  . . . . . . .  . . .  . . . . . . . . . . . . . .  
2 1 . 4 6  5 . 2  2 3  

A v e r a g e . . . . . . . . . . . . . . . . . . . . . .  ,  . . . . .  
3 3 . 4 8  1 4 . 5  4 3  

M a x i m u m  . .  _ . . . . .  
. . . . . . . . . . . . .  4 7  . 2 2  
3 0 . 0  6 3  

Oent?~al-
M i n i m u m  . . .  _ . . . . . .  . . . .  , . . . . .  . . . . . .  
2 2 . 8 5  
6 . 0  2 6  
A v e r a g e  . . .  _ . . . . . . . . . . . .  . . . . . .  . . . . . . \  
3 8 . 0 1  1 9 . 0  
5 0  
M a x i m u m .  . . . .  .  . . . . . . . . .  . .  .  .  .  .  .  .  4 8 . 5 7  
3 1 . 0  
6 4  
S o u t h e r n -
M i n i m u m . . . . . . . . . . .  , . . . . .  . . . . . . . .  
3 0 . 0 5  1 1 . 0  
3 6  

A v e r a g e  . . . . . . . . . . .  . . . . . . . . . . . . .  . . . .  4 2 . 1 9  
2 3 . 0  
5 4  

M a x i m u m . . . . . . . . . . .  . .  . . .  . . . . . . . . .  5 5 . 6 8  
4 1 . 0  7 3  

T h e s e  f i g u r e s  m a k e  t h e  a v e r a g e  r u n - o f f  f r o m  t h e  h i l l y  l a n d  
i n  t h e  n o r t h e r n  p a r t  o f  t h e  s t a t e  4 3  p e r c e n t  o f  t h e  r a i n f a l l ,  f o r  
t h e  c e n t r a l  4 7  p e r c e n t ,  a n d  f o r  t h e  s o u t h e r n  5 5  p e r c e n t  o f  t h e  
a v e r a g e  a n n u a l  r a i n f a l l .  W h e n  w e  r e m e m b e r  t h a t  t h e s e  a r e  f o r  
t h e  h i l l y  a n d  b r o k e n  l a n d  i n  t h e s e  a r e a s ,  t h e  f i g u r e s  a r e  p r o b a b l y  
n o t  t o o  h i g h .  I f  t h e  I l l i n o i s  r i v e r  b a s i n  w i t h  i t s  e x t e n s i v e  
s w a m p s  a n d  l a r g e  a r e a s  o f  l e v e l  o r  n e a r l y  l e v e l l a n d  h a s  a  r u n ­
o f f  a m o u n t i n g  t o  2 4  p e r c e n t  o f  t h e  a n n u a l  r a i n f a l l ,  i t  i s  c e r t a i n l y  
a  c o n s e r v a t i v e  e s t i m a t e  t h a t  h i l l y  a n d  b r o k e n  l a n d  w i t h  p e r f e c t  
s u r f a c e  d r a i n a g e  a n d  w i t h  s l o w l y  p e r v i o u s  s o i l  s h o u l d  h a v e  a t  
l e a s t  t w i c e  a s  m u c h .  
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SHEET WASHING AND GULLYING 
The washing produced by the run-off is of two kinds, sheet~ 
washing or general surface washing, and gullying. In the former 
the water is spread over a uniformly sloping surface where there 
is littlp, or no tendency to collect into streams. If the soil and 
covering are uniform in characte-r, the wearing of the water will 
be the same for all points. Ordinarily, however, it is not so 
simple as this. More frequently the gradient is not uniform, the 
general slope will contain many smaller slopes, the water will 
collect into streams in the draws and this accumulation of water 
will give greater volume with less resistance, and consequently 
the water will attai.n greater velocity. The washing, or work, 
that a stream does varies with the velocity of the water and this 
depends upon four things: the slope, the resistance to movement, 
the volume of water, and the amount of sediment carried in 
suspension. 
If a current of water with a given velocity is just able to 
move an object of a certain size, then a current with double the 
velocity will move an object of similar shape 64' times as large. 
Swift streams have much greater power to wash than slow ones. 
In general, the' transporting power of running water varies as 
the sixth power of its velocity, or doubling the velocity increases 
the carrying power 64 times and trebling the velocity increases 
the carrying power 729 times. Hence it is that gullies form so 
rapidly on steep slopes and hillsides. Hills are frequently 
broadly dome shaped with a profile such that the velocity of the 
water increases toward the brow of the hill, due to an increase, 
both of slope and volume of water. This gives a skirt or zone of 
badly-eroded soil while the top of the hill or ridge has suffered 
comparatively little from washing. The gullies thus formed 
work their way .Earther up the hill by what geologists call head 
erosion until a point is reached where the concentration of the 
run-off is not sufficient to produce a gully. In some cases the 
gullies are formed by the receding of small waterfalls. This is 
especially true where grass is growing in a draw and the gully 
starts in from below. The fall gradually travels up the draw, 
the falling water undermining the precipice and causing it to fall 
in. Gullies formed in this way are usuaily deep and wide and 
very difficul t to fill. 
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O n  u n i f o r m  s l o p e s ,  g u l l i e : : ;  m a y  b e  s t a r t e d  b y  v e r y  s i m p l e  
m e a n s  s u c h  a s  t u n n e l s  o f  m o l e s ,  w a g o n  t r a c k s  a n d  c o w  o r  s h e e p  
p a t h s ,  a n y o n e  o f  w h i c h  m a y  b e  t h e  v e r y  n e c e s s a r y  s m a l l  b e ­
g i n n i n g ,  a n d  n a t u r e  w i l l  d o  t h e  r e s t .  
E F F E C T S  O F  W A S H I N G  
N o t h i n g  w i l l  c o m p l e t e l y  r u i n  l a n d  m o r e  q u i c k l y  t h a n ' w a s h i n g ,  
e s p e c i a l l y  g u l l y i n g .  A  s i n g l e  s e a s o n  o r  e v e n  a  s i n g l e  r a i n ,  m a y  
p r o d u c e  g u l l i e s  t h a t  c a n n o t  b e  c r o s s e d  w i t h  o r d i n a r y  f a r m  i m p l e ­
m e n t s .  U n l e s s  t h e s e  a r e  . p r o m p t l y  l o o k e d  a f t e r ,  - t h e  l a n d  s o o n  
b e c o m e s  p r a c t i c a l l y  w o r t h l e s s .  T h e r e  a r e  a l r e a d y  a  g r e a t  m a n y '  
f i e l d s  i n  I l l i n o i s  t h a t  h a v e  b e e n  a b a n d o n e d  f r o m  t h i s  c a u s e .  
S h e e t  w a s h i n g  a l s o  d a m a g e s  s o i l  g r e a t l y  a s  m a y  b e  s e e n  i n  
c a s e  o f  t h e  " c l a y  p o i n t s "  a s  t h e y  a r e  c o m m o n l y  c a l l e d .  T h e s e  
a r e  p l a c e s  w h e r e  w a s h i n g  h a s  o c c u r r e d  a n d  t h e  t o p  s o i l  h a s  b e e n  
l a r g e l y  r e m o v e d ,  e x p o s i n g  t h e  s u b s o i l .  T h e y  a r e  u s u a l l y  u n p r o ­
d u c t i v e ,  m a i n l y  b e c a u s e  t h e  s o i l  i s  d e f i c i e n t  i n  o r g a n i c  m a t t e r .  
G r a i n s  o f  a l l  k i n d s  d o  p o o r l y  o n  t h e s e  " p o i n t s " .  T h e  s u p p l y  o f  
n i t r o g e n  i n  t h e  s o i l  i s  c o n t a i n e d  o n l y  i n  t h e  o r g a n i c  m a t t e r  a n d  
t h e  t o p  s o i l  c o n t a i n s  m u c h  t h e  l a r g e r  p a r t  o f  t h i s  c o n s t i t u e n t .  T h e  
s o i l s  o f  t h e  h i l l y  a n d  b r o k e n  l a n d s  o f  t h e  s t a t e  w e r e  o r i g i n a l l y  
s o m e w h a t  d e f i c i e n t  i n o r g a n i c  m a t t e r  a n d  c o n s e q u e n t l y  i n  n i t r o g e n  
a l s o ;  a n d  i f  t h e  s c a n t  s u p p l y  i s  l a r g e l y  r e m o v e d  w h e n  t h e  t o p  
s o i l  i s  w a s h e d  a w a y  a  v e r y  b a d  c o n d i t i o n  r e s u l t s .  A s  a n  a v e r a g e ,  
t h e  s u r f a c e  s e v e n  i n c h e s  o f  o u r  r o l l i n g  h i l l  '  l a n d s  c o n t a i n s  o n l y  
2 , 0 0 0  p o u n d s  o f  n i t r o g e n  p e r  a c r e ,  a n d  t h e  n e x t  s e v e n  i n c h e s  
d o e s  n o t  c o n t a i n  m o r e  t h a n  o n e - t h i r d  a s  m u c h  a n d  t h e  n e x t  s t i l l  
l e s s .  I f  t h e  2 , 0 0 0  p o u n d s  o f  n i t r o g e n  p e r  a c r e  i s  n o t  a  s u f f i c i e n t  
r e s e r v e  f r o m  w h i c h  e n o u g h  m a y  b e  l i b e r a t e d  t o  g r o w  l a r g e  o r  
e v e n  f a i r  c r o p s ,  w h i c h  i s  t r u e ,  w h a t  c a n  w e  e x p e c t  f r o m  a  s o i l  
w h o s e  n i t r o g e n  c o n t e n t  h a s  b e e n  r e d u c e d  b y  l o s s  o f  o r g a n i c  
m a t t e r  f r o m  s u r f a c e  w a s h i n g  t o  o n e  t h i r d  o f  t h e  a b o v e  '  a m o u n t .  
T o  s h o w  t h e  v a l u e  o f  n i t r o g e n  t o  t h e s e  s o i l s ,  l e t  u s  c o n s i d e r  t h e  
r e s u l t s  o b t a i n e d  i n  s o m e  p o t  c u l t u r e  e x p e r i m e n t : : ;  a t  t h e  U n i v e r ­
s i t y  o f  I l l i n o i s  u p o n  s o i l s  o f  t h i s  k i n . d .  T h e  f i r s t  s o i l  w a s  t a k e n  
f r o m  w a s h e u  h i l l  l a n d  i n  P u l a s k i  c o u n t y  a n d  t h e  s e c o n d  f r o m  
b r o k e n  l a n d  i n  H e n r y  c o u n t y .  T h e  s o i l s  w e r e  p l a c e d  i n  p o t s  a n d  
d i f f e r e n t  e l e m e n t s  o f  p l a n t  f o o d  a d d e d ,  e x c e p t  i n  o n e  u s e d  a s  a  
c h e c k ' .  W h e a t  w a s  g r o w n  i n  t h e  P u l a s k i  c o u n t y  s e r i e s ,  o a t s  i n  t h e  
o t h e r  a n d  w h e n  c a l c u l a t e d  t o  t h e  a c r e  b a s i s  t h e  r e s u l t s  w e r e  a s  
g i v e n  i n  T a b l e  3 .  
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TABLE 3.- YIELDS IN POT CU.LTURES: WORN HILL LAND 
Pulaski Henry 
Treatment. county soil, county soil, 
wheat, bu. oats, bu. 
per acre. per acre. 
None 8 21 
Potassium 9 23 
Phosphorus 9 31 
Nitrogen 69 225 
It must be remembered that these yields were obtained in the 
greenhouse under perfect conditions. The experiment certainly 
tells that these soils need nitrogen and one of the great problems 
of the farmers on this kind of land is not only to maintain but to 
increase the supply of nitrogen in the soil. The only practical 
way of doing this on an extensive scale is to add organic matter, 
by growing legumes and turning them under. (See Bulletin 115) . 
.PREVENTION OF SHEET WASHING 
It would commonly be taken for granted that the thing of 
first importance in this discussion is tpe matter o{preventing the 
formation of gullies in cultivated fields, but this is not the case. 
The beginning of the trouble is usually due to sheet washing and 
as a; rule gullying occurs in the later stages of the general pro­
cess of land ruin. If we can prevent sheet washing we will less­
en very largely, the- possibilities of gullying in cultivated fields. 
Four general methods are employed for the prevention of 
sheet washing: first, the growing of cover crops to decrease the 
movement of water and soil; second, increasing the organic matter 
content to bind the soil particles together; third, using methods 
of tillage to check the velocity of the run off and to cause greater 
absorption; and fourth, by terraces and hillside ditches, thus 
modifying the steepness of the slope, and conducting the surplus 
water off at such slope as will produce little or no washing. 
1. Cover Crops.-In the management of rolling land a rota­
tion should be adopted that permits the land to be in pasture and 
-meadow for a large part of the time, or that at least keeps a cov­
ering of vegetation on the soil so much of the time as pos~ible. 
Before these rolling and hilly lands were brought under cultiva­
tion, they were largely covered with vegetation of some f~rm. 
The leaves of trees and fallen branches together with the smaller 
perennial, biennial, and annual plants formed a covering that very 
effectually prevented the soil -from washing. The rainfall was 
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h e l d  b y  t h e  l a y e r  o f  l e a v e s  a n d  m o l d  a n d  t h e  r u n - o f f  w a s  g i v e n  o f f  
s l o w l y  t o  t h e  s t r e a m s .  A s  s o o n  a s  t h e  p r o t e c t i n g  f o r e s t  w a s  r e ­
m o v e d  th~ r u n - o f f  w a s  m a t e r i a l l y  i n c r e a s e d ,  t h e  w a t e r  r u n n i n g  o f f  
i n  a  f l o o d  a l m o s t  a s  f a s t  a s  ~t f e l l .  T h e  u p l a n d  t i m b e r  s o i l s  , o f  t h e  
s t a t e  w e r e  u s u a l l y  i n  p o o r  p h y s i c a l  c o n d i t i o n  t o  b e g i n  w i t h  o r  b e ­
c a m e  s o  a f t e r  a  f e w  y e a r s  o f  c r o p p i n g ,  a n d  t h i s  c o n d i t i o n  a l l o w s  
o n l y  c o m p a r a t i v e l y  s l o w  p e r c o l a t i o n .  T h e  s o i l s  s h o u l d  b e  k e p t  
c o v e r e d  w i t h  v e g e t a t i o n  a s  m u c h  a s  p o s s i b l e .  I f  a  c u l t i v a t e d  c r o p  
i s  g r o w n  s u c h  a s  c o r n ,  a  c o v e r  c r o p  s h o u l d  b e  g r o w n  i n  t h e  c o r n  
t o  p r o t e c t  t h e  s o i l  f r o m  w a s h i n g  d u r i n g  f a l l ,  , w i n t e r ,  a n d  s p r i n g .  
T h i s  c r o p  c a n  b e  p u t  i n  j u s t  b e f o r e  o r  a f t e r  t h e  l a s t  c u l t i v a t i o n .  
R y e  i s  o n e  o f  t h e  b e s t  b e c a u s e  i t  l i v e s  t h r o u g h  t h e  w i n t e r  a n d  
m a k e s  a  f a j r  g r o w t h  o f  t o p  a n d  a n  a b u n d a n c e  o f  f i n e  f i b r o u s  r o o L s  
t h a t  b o l d  t h e  s o i l  p a r t i c l e s  i n  p l a c e .  I t  m a y  b e  l e f t  f o r  g r e e n  
m a n u r e  o r  p a s t u r e  i n  t h e  s p r i n g .  C o w p e a s  m a y  b e  u s e d  w i t h  f a i r  
s u c c e s s ,  e s p e c i a l l y  i n  t h e  s o u t h e r n  p a r t  o f  t h e  s t a t e ,  b u t  t h e y  d o  
n o t  } : l a v e  t h e  b i n , d i n g  p o w e r  o f  r y e  a n d  a r e  k i l l e d  b y  f r o s t .  C l o v e r ,  
e i t h e r  r e d  o r  a l s i k e ,  m a y  m a k e  s u f f i c i e n t  g r o w t h  d u r i n g  f a v o r a b l e  
s e a s o n s  t o  p r o t e c t  t h e  s o i l ,  d u r i n g  w i n t e r  a n d  s p r i n g ,  b u t  t h e y  a r e  
' n o t  s o  s u r e  a s  r y e  u n l e s s  t h e  s o i l  i s  t r e a t e d  o r  e s p e c i a l l y  a d a p t e d  
t d  t h e m .  M u c h  o f  t h i s  r o l l i n g  l a n d  i n  s o u t h e r n  I l l i n o i s  i s  s o u r  
a n d  m u s t  b e  s w e e t e n e d  w i t h  l i m e  o r  g r o u n d  l i m e s t o n e  b e f o r e  c l o v ­
e r  w i l l  d o  i t s  b e s t .  T h e s e  l e g u m e s  a r e  v e r y  b e n e f i c i a l  t o  t h e  s o i l  
t o r  a n o t h e r  r e a s o n  t h a t  h a s  b e e n  m e n t i o n e d  b e f c r e .  T h e  c l o v e r  
m a y  b e  l e f t  a s  a  g r e e n  m a n u r e  a n d  t u r n e d  u n d e r  i n  t i m e  t o  p l a n t  
a n o t h e r  c r o p ,  a s  c o r n ,  o r  i t  m a y  b e  h a r v e s t e d  o r  p a s t u r e d .  I t  
m u s t  a l w a y s  b e  b o r n e  i n  m i n d  t h a t  a  l a r g e  g r o w t h  o f  o l o v e r  r e ­
m o v e s  a  v e r y  l a r g e  a m o u n t  o f  m o i s t u r e  f r o m  t h e  s o i l  a n d  w h e n  t u r n ­
e d  u n d e r  a s  g r e e n  m a n u r e  i n  d r y  s e a s o n s  i t  m a y  l e a v e  t h e  s o i l  s o  
d r y  t h a t  t h e  s u c c e e d i n g  c r o p  w i l l  s u f f e r .  
I n  g e n e r a l ,  a n y  c r o p  m a y  b e  g r o w n  t h a t  w i l l  f u r n i s h  s u f f i c i e n t  
m a t e r i a l  b o t h  o f  t o p  a n d  r o o t s  t o  h o l d  t h e  s o i l  i n  p l a c e .  R y e  a n d  
t i m o t h y  s e e d e d  i n  t h e  f a l l  w i t h  r e d  c l o v e r  a n d  a l s i k e  s e e d e d  i n  t h e  
s p r i n g ,  f o l l o w e d  b y  p a s t u r i n g  i s  o n e  o f  t h e  v e r y  b e s t  m e t h o d s .  
2 .  I n c r e a s i n g t h e  O r g a n i c  M a t t e r  C o n t e n t . - T h e  a m o u n t  o f  
o r g a n i c  m a t t e r  v a r i e s  q u i t e  w i d e l y  w i t h  t h e  t y p e  o f  s o i l .  T h e  u p ­
l a n d  t i m b e r  s o i l s  o f  t h e  s t a t e  h a v e  i n  g e n e r a l  m u c h  l e s s  o r g a n i c  
n i a t t e r  t h a n  t h e  p r a i r i e  t y p e s .  T h e  c h i e f  r e a s o n  f o r  t h i s  i s  t h e  
f a c t  t h a t  t h e  r o o t s  o f  p r a i r i e  g r a s s e s  w e r e  p r o t e c t e d  f r o m  u l t i ­
mat~ d e c a y  b y  t h e  m o i s t  s o i l  w h i l e  t h e  l e a v e s  o f  , t h e  t r e e s  f a l l i n g  
u p o n  t h e  s u r f a c e  o f  t h e  g r o u n d  w e r e  e x p o s e d  t o  t h e  a i r  a n d  a l ­
m o s t  c o m p l e t e  d e c o m p o s i t i o n  t o o k  p l a c e .  S o m e  s a m p l e s  o f  o r i g ­
i n a l  p r a i r i e  s o i l  h a v e  b e e n  c o l l e c t e d  a n d  t h e  a m o u n t  o f  r o o t s  d e ­
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termined to a depth of six inches. One and one· half percent of 
the weight of the soil was roots, both in black clay loam covered 
with tall slough grass and in brown silt loam growing the com­
mon blue stem of the prairies. This means that there were about 
twelve tons of roots per acre in the surface six inches of soil. Such 
a growth of fio;rous roots is never found in the upland timb~r soils. 
The following table gives the percent of organic matter in the sur­
face and sub-surface strata of the principal types of timber and 
prairie soils of the state calculated from the total amount of or­
ganic carbon found in those soils by the Division of Chemistry of 
the Experiment Station. * 
. TABLE 4.-0RGANIC MATTER OF SOILS 
Percent of organic matter 
Soil areas, soil types. Surface I Subsurface 
0- 7 inches. 7-18 inches. 
Unglaciated a1'ea of Southern lllinois-
Yellow silt loam (timber) ................... 1.66 .59 

Lower lllinois Glaciation-
Gray silt loam (prairie) ...................... 2.36 1.06 

Light-gray silt loam (timber) ........... . ... 1.66 .72 

Yellow silt loam (timber) .................. 1.88 .74 

Lower Illinois Moraines­
Yellow- fine sandy loam (timber) ............ 2.72 1.12 

Deep Loess A 'reas- . . 
Yellow fine sandy loam (timber) ............ 1.35 .67 
Lowe'/,-Middle lllinois Glacirttion­
Brown-gray silt loam (prairie) ...... . ......... 2.46 1. 73 

Middle Illinois Glaciation-
Black clay loam (prairie) .................... 5.42 3.05 

Brown silt loam (prairie) .................... 4.59 2.98 

Gray silt loam ........ ~ t' b
Yellow-gray silt loam lln er ..... . ....... 1.98 .68 

Yellow silt loam (timber) .................. 1.35 .71 

Upper Illinois Glaciation-
Black clay loam (prairie) .................... 7.24 4.87 
Bro'Yn silt loam (prairie) ................. 5.68 3.4:5 
Light-gray silt loam...... i 
Yellow-gray silt loam..... timber ......... 2.12 .71 

Yellow sIlt loam........... 

Pre-Iowan Glaciation­
2.29 
Light-gray silt loam...... !Brown silt loam (prairie) .................... 4.72 

Yellow-gray silt loam. .. timber·....... " 2.14 
 .73 
Yellow silt loam, ......... 
* The per cent of organic carbon was multiplied by 1,724 to determine the or~anic matter. 
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T A B L E  4 - 0 R G A N I C  M A T T E R  O F  S O I L S  ( C o n t i n u e d )  
P e r c e n t  o f  o r g a n i c  m a t t e r  
S o i l  a r e a s ,  s o i l  t y p e s .  
S u r f a c e  I  S u b s u r f a c e  
0 - 7  i n c h e s .  7 - 1 8  i n c h e s .  
I o w a n  G l a c i a t i o n -
B r o w n  s i l t  l o a m  ( p r a i r i e )  . . . . . . . . .  ' "  . . . . . . . .  4 . 3 8  2 . 3 3  
L i g h t - g r a y  s i l t  l o a m  . .  : . . .  f  .  
Y e l l o w - g r a y  s i l t  l o a m . . . . .  t i m b e r  . . . . . . .  .  
1 . 7 1  
. 6 5 ·  

Y e l l o w  s i l t  l o a m . . . . . . . .  _ .  

E a r l y  W i s c o n s i n  G l a c i a t i o n -
B l a c k  c l a y  l o a m  ( p r a i r i e )  . . . . . . . . . .  ,  .  . . . . . . . .  
7 . 2 4  3 . 3 9  
B r o w n  s i l t  l o a m  ( p r a i r i e ) . . . . . . . . . . . . . . .  ;  . . .  
5 . 0 1  3 . 1 0  
L i g h t - g r a y  s i l t  l o a m . . . . . .  f  
Y e l l o w - g r a y  s i l t  l o a m  . . . .  ,  t i m b e r  . . . . . . . .  .  2 . 1 1  
. 7 0  

Y e l l o w  s i l t  l o a m . . . . . . . .  .  

L a t e  W i s c o n s i n  G l a c i a t i o n -
B l a c k  c l a y  l o a m  ( p r a i r i e )  . . . . .  . . . . . . . . . . . . . . .  
. B r o w n  s i l t  l o a m  ( p r a i r i e )  . . . . . . .  , . . . . . . . .  ~ . .  .  
L i g h t - g r a y  s i l t  l o a m . . . . . .  f  
Y e l l o w - g r a y  s i l t  l o a m . . . .  t i m b e r . . . . . . .  _ .  
Y e l l o w  s i l t  l o a m .  . .  . . .  . .  .  .  .  
1 0 . 0 5  
7 . 1 7  
2 . 6 3  
7 . 0 0  
3 . 5 3  
1 . 0 8  
. _ - - - ­
- - ­
A  v e r a g e  f o r  t i m b e r  s o i l s  . . . .  . . . . . . . . . .  .  2 . 0 0  
: 7 6  
A  v e r a g e  f o r  p r a i r i e  s o i l s . . . . . . . . . . .  . . . . . . . . . . . .  .  
5 . 3 0  3 . 2 3  
F r o m  t h e  a b o v e  t a b l e  i t  w i l l  b e  s e e n  t h a t  t h e  a v e r a g e  a m o u n t  
o f  o r g a n i c  m a t t e r  i n  t h e  s u r f a c e  s t r a t u m  o f  t i m b e r  s o i l s  i s  2 . 0 0  
p e r c e n t  w h i l e  p r a i r i e  s o i l s  h a v e  5 . 3 0  p e r c e n t .  T h e  e f f e c t  o f  o r ­
g a n i c  m a t t e r  o n  a  s o i l  i s  t o  k e e p  i t  l o o s e  a n d  i n  c o n d i t i o n  s o  I t  
w i l l  n o t  c o m p a c t  r e a d i l y  a n d  t o  b i n d  t h e  f i n e r  s o i l  p a r t i c l e s  i n t o  
g r a n u l e s  o r  c r u m b s ,  b o t h  o f  w h i c h  t e n d  t o  m a k e  t h e  s o i l  m o r e  p o r ­
o u s .  T h i s  i n c r e a s e  o f  p o r o s i t y  g i v e s  a  g r e a t e r  p o w e r  o f  a b s o r p ·  
t i o n  a n d  i n  t h i s  w a y  d i m i n i s h e s  t h e  a m o u n t  o f  s u r f a c e  r u n - o f f  a n d  
l e s s e n s  t h e  w a s h i n g .  S o i l s  r i c h  i n  o r g a n i c  m a t t e r  d o  n o t  w a s h  
b a d l y  b e c a u s e  t h e  g r a n u l a r  s t r u c t u r e  i s  d e v e l o p e d  i n  t h e m ,  a n d  
t h e s e  c o m p o u n d  p a r t i c l e s  w i l l  n o t  b e  c a r r i e d  s o  r e a d i l y  b y  t h e  
w a t e r  a s  t h e  i n d i v i d u a l  p a r t i c l e s .  I n  s o i l s  d e f i c i e n t  i n  o r g a n i c  
m a t t e r ,  a  h e a v y  r a i n  w i l l  8 0  c o m p a c t  t h e m  t . h a t  b u t  l i t t l e  a b s o r p ­
t i o n  c a n  t a k e  p l a c e .  W h e n  t h e  s u r f a c e  o f  s u c h  a  s o i l  d r i e s  i t  b e ­
c o m e s  v e r y  h a r d  a n d  f o r m s  w h a t  i s  c o m m o n l y  c a l l e d  a  ' - ' c r u s t " .  
W i t h  a  f a i r  s u p p l y  o f  o r g a n i c  m a t t e r  i n  t h e  s o i l  i t  i s  n o t  d i f f i c u l t  
t o  k e e p  a  m u l c h  o n  t h e  s u r f a c e  f o r  c o n s e r v i n g  m o i s t u r e .  
O n e  o f  t h e  m o s t  i m p o r t a n t  t h i n g s ·  i n  t h e  m a n a g e m e n t  o f  t h e  
s o i l s  o f  r o l l i n g  l a n d  i s  t o  i n c r e a s e  t h e  o r g a n i c  m a t t e r  c o n t e n t ,  n o t  
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only because of the effect it has in prev~nting washing, but also · 
because of its value in producing good tilth, in increasing the 
moisture capacity, in conserving moisture, in aiding ventilation 
and in furnishing a supply of nitrogen for the plant. To increase 
the organic matter in soils it is necessary to utilize all of the vege­
table matter produced. Farm manure should be turned back into 
the soil as soon as possible. Too often it is left piled up against 
the barn to rot the boards and leach away. Weeds, stubble, and 
corn stalks should be plowed under instead of being burned as is 
so frequently done. Crops of rye or preferably legumes should 
be grown and turned under to increase the organic content and at 
the same time augment the scanty supply of nitrogen in these 
soils. A crop of cowpeas or clover is not wasted if plowed under. 
The increased yield of the succeeding crops may more than pay 
. for it. The turning under of cover crops will help incre,ase the 
organic matter, but this is too slow on land that is washing. One 
or two entire crops in a four-year rotation should be plowed under 
for a time at least. 
All forms of organic matter are about equally important to 
the soil from a physical standpoint, yet legumes are much more 
valuable because of the large amount of nitrogen which they con­
tain. A ton of corn stalks contains 16 pounds of nitrogen, oat 
straw 12, wheat straw 10, clover 40 and cowpeas 43 pounds. 
The soil being deficient in nitrogen it would be much be~ter to 
turn under clover and cowpeas than other forms. Even if a soil 
has a good store of organic matter to begin with, it does not re­
quire a great many years of cropping to reduce that stock below 
what it should be. A 50 bushel crop of corn requires 74 pounds 
of nitrogen to produce it. About 1,500 pounds of average organic 
matter must be decomposed and lost to the soil to provide this ni­
trogen. If the average amount of organic matter in the surface 
seven inches is 2 percent or 20 tons per acre, twenty-seven 50­
bushel crops would require all of it to be decomposed to furnish 
nitrogen, provided the stalks were removed 'or burned. This 
rapid depletion of organic matter by cropping is aided materially 
by washing and soon reduces the soil to a condition of unproduc­
tiveness. Every means must be employed to ml1intain the supply. 
The amount of washing is proportional to the loss of organic mat­
ter. The more the soil is "run down" the more difficult it is to ' 
grow cover and soil renovating crops. (See Bulletin 115). 
3. Tillage.-Probably nothing that we can do to rolling land 
will give greater results either for good or bad than the methods 
of tillage practiced. The farmers of Illinois have not yet learned 
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t h e  i m p o r t a n c e  o f  t h i s .  T h e  d i r e c t i o n  o f  v l o w i n g ,  p l a n t i n g  . a n d  
c u l t i v a t i o n  i s  u s u a l l y  d e t e r m i n e d  o n l y  h y  c o n v e n i e n c e  a n d  r e g a r d ­
l e s s ,  t o o  o f t e n ,  o f  c o n s e q u e n c e s .  W e  s h o u l d  . l e a r n  t o  l o o k  n o t  
o n l y  t o  t h e  p r e s e n t ,  b u t  a l s o  t o  t h e  f u t u r e  o f  o u r  s o i l s .  P l o w i n g  
i s  m o r e  f r e q u e n t l y  d o n e  u p  a n d  d o w n  t h e  h i l l  i n  t h i s  s t a t e  t h a n  i n  
a n y  o t h e r  w a y .  T h e  m a k i n g  o f  d e a d  f u r r o w s  i n  t h i s  d i r e c t i o n  i s  
b a d  p r a c t i c e .  N a t u r e  c o u l d  n o t  d e s i r e  a  b e t t e r  b e g i n n i n g  f o r  a  
g u l l y .  T h e  w o r k  o f  o n e  s e a s o n ' s  r u n - o f f  m a y  b e  s u f f i c i e n t  t o  p r o ­
d u c e  a  g u l l y  t h a t  t h e  n e x t  s e a s o n ' s  t i l l a g e  o p e r a t i o n s  d o e s  n o t  f i l l  
a n d  t h e  s l i g h t  d r a w  s o o n  i n c r e a s e s  a n d  b e c o m e s  a  s o u r c e  o f  a n ­
n u a l  t r o u b l e .  T h e  s l o p e s  s h o u l d  b e  k e p t  a s  u n i f o r m  a s  p o s s i b l e  
t o  p r e v e n t  a n y  a c c u m u l a t i o n  o f  w a t e r  i n  d r a w s .  
O n  l a n d  l i a b l e  t o  s e r i o u s  w a s h i n g  p l o w i n g  s h o u l d  a l w a y s  b e  
d o n e  a l o n g  c o n t o u r  l i n e s  o r  a c r o s s  s l o p e s .  I n  t h e  s o u t h e r n  s t a t e s  
w h e r e  t h e y  h a v e  s t u d i e d  t h e  p r o b l e m s  o f  s o i l  w a s h i n g  m o r e  t h a n  
i n  a n y  o t h e r  r e g i o n  c o n t o u r  p l o w i n g  i s  u n i v e r s a l .  F r o m  V i r g i n i a  
t o  A r k a n s a s  t h i s  i s  t h e  o n l y  m e t h o d  p r a c t i c e d - o n  r o l l i n g  l a n d .  
T h e  w a t e r  i n  r u n n i n g  a c r o s s  t h e  f u r r o w s  m e e t s  w i t h  m o r e  o b s t r u c ­
t i o n s  a n d  g r e a t e r  r e s i s t a n c e  t h a n  i n  r u n n i n g  w i t h  t h e  f u r r o w s .  
P l o w i n g  u p  a n d  d o w n  t h e  h i l l  i s  a p t  t o  l e a v e  s m a l l  d e p r e s s i o n s  
b e t w e e n  f u r r o w s  i n  w h i c h  t h e  w a t e r  w i l l  a c c u m u l a t e  a n d  d o  w a s h ­
i n g .  P l a n t i n g  s h o u l d  b e  d o n e  a c r o s s  t h e  s l o p e .  I  h a v e  s e e n  s m a l l  
d i t e h e s  s i x  i n c h e s  o r  m o r e  i n  d e p t h  i n  t h e  t r a c k  o f  t h e  p l a n t e r  ~ 
w e e k  a f t e r  p l a n t i n g  w h e r e  t h e  r o w s  h a d  b e e n  r u n  u p  a n d  d o w n  
t h e  h i l l .  r r h e  c o r n  h a d  a l l  b e e n  w a s h e d  o u t  b y  t h e  w a t e r  w h i c h  
h a d  a c c u m u l a t e d  i n  a n d  f o l l o w e d  t h e  p l a n t e r  t r a c k .  I f  t h e  c o r n  
r o w s  h a d  b e e n  r u n  o n  c o n t o u r s  t h i s  c o u l d  n o t  t a k e  p l a c e .  U p  a n d  
d o . w n  h i H  p l a n t i n g  a l l o w s  t h e  a c c u m u l a t i o n  o f  w a t e r  b e t w e e n  r o w s  
a n d  t h i s  w i l l  f o r m  a  l a r g e  n u m b e r  o f  s m a l l  d i t c h e s  w h i c h  
i n  t h e  a g g r e g a t e  c a r r y  a  l a r g e  a m o u n t  o f  m a t e r i a l .  I n  c o n t o u r  
p l a n t i n g  e a c h  r o w  r e t a r d s  t h e  m o v e m e n t  o f  w a t e r  d o w n  t h e  s l o p e  
c a u s i n g  g r e a t e r  a b s o r p t i o n .  W h e a t  s h o u l d  b e  d r i l l e d  i n  t h e  s a m e  
d i r e c t i o n  a s  t h e  c o r n  i s  p l a n t e d .  
W h i l e  t h e  d i i ' e c t i o n  o f  p l o w i n g  i s  i m p o r t a n t  t h e  d e p t h  i s  
e q u a l l y  s o ,  s i n c e  t h i s  c o n t r o l s  i n  l a r g e  p a r t  t h e  a m o u n t  o f  r u n - o f f .  
A  d e e p  l a y e r  o f  l o o s e  s o i l  w i l l  a h s o r b  a  c o n s i d e r a b l e  r a i n f a l l  w i t h ­
o u t  r u n - o f f .  F i v e  i n c h e s  o f  s u c h  s o i l  w i l l  r e a d i l y  a b s o r b  o n e  i n c h  
o f  r a i n f a l l .  D e e p  p l o w i n g  m i x e s  t h e  o r g a n i c  m a t t e r  w i t h  t h e  s o i l  
t o  c o n s i d e r a b l e  d e p t h  t h u s  k e e p i n g  i t  l o o s e  s o  t h a t  t h e  w a t e r  w i l l  
p e n e t r a t e  i t  i t e  r a p i d l y .  
4 .  T e r  s  a n d  H i l l s i d e  D i t c h e s . - I n  t h e  s o u t h e r n  s t a t e s  i t  
i s  a  s o m e w h a t  c o m m o n . p r a c t i c e  t o  t e r r a c e  t h e  s l o p e s ,  t h e  l r i n d  o f  
t e r r a c e s  d e p e n d i n g  u p o n  t h e  c h a r a c t e r  o f  t h e  s o i l  a n d  s u b s o i l .  
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Where the soil is pervious, such as a sandy soil, the terraces may 
be, run on a level across the slop.e but more frequently they are 
given sufficient fall so that the water runs along the terrace with· 
out doing much washing. The water is kept on the terrace by an 
embankment on the lower edge. Hillside ditches are sometimes 
used to prevent washing. A ditch is run across the slope with a 
fall sufficient to carry the water off without doing any damage. 
A number of these are made upon the slope. each one carrying off 
its snare of surplu.s water. The distance between the ditches is 
determined by the slope, the steeper the slope the closer the 
ditches. Sometimes the hillside ditch and terrace are combined, 
the ditch being placed at the edge of the' terrace. 
If cover crops, organic matter, and deep contour plowing are ' 
used to the best advantage, probably there will be no need of ter­
races and hillside ditches where the rainfall is no greater than it 
is in this state. . 
I would like to quote in this connection from a letter by Pro­
fessor Massey, for many years at the North Carolina Experiment 
Station. He says: "I attended an institute at Vienna (Johnson 
county) a few years ago and was very much surprised to see the 
farmers plowing straight up and down the hills and told them 
that this was largely the cause of the washing and was much 
harder on the t eam than contour plowing. I have cured old gul- . 
lies in steep Virginia hills merely by deep subsoiling, level culti­
v :;ttion to prevent making dams, winter cover crops and a rotation 
that brings humus making crops on the land frequently. The one­
horse plow and shallow plowing is responsible for the gullies in 
the · south and up and down hill plowing in southern Illinois." 
METHODS OF PREVENTING GULLYING 
No form of washing will utterly ruin land more quickly than 
gUllying. The owner of very rolling or hilly land must be on the 
lookout constantly for incipient gullies and must use every means 
for preventing their enlargement. The fact that slopes are not 
uniform allows the water to accumulate in draws, thus increasing 
its volume and velocity and multiplying its washing power many 
times. Unless some means are taken to prevent it, the water soon 
grinds out a formidable gully. " 
~t is a somewhat common practice to scatter straw in these 
draws in the fall or to build straw dams across th"m at frequent 
intervals. These serve to check the velocity o:4! 1e water and 
catch the sediment, but frequently the run-off is ~~" . eat that the 
straw is carried down the draw and lodges at the P. , These 
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A N  A B A N D O N E D  F I E L D . - A  C O M M O N  S C E N E  I N  S O M E  P A R T S  O F  I L L I N O I S .  
d a m s  a r e  s o m e t i m e s  h e l d  i n  p l a c e  b y  r o w s  o f  d r i v e n  s t a k e s  a c r o s s  
t h e  d r a w .  I n  g e n e r a l ,  s t r a w  i s  t o o  f i n e  t o  b e  u s e d  a l o n e  v e r y  s a t ­
i s f a c t o r i l y .  T h e  w a t e r  c a n n o t  g e t  t h r o u g h  i t  r a p i d l y  e n o u g h  a n d  
.  s o  i s  v e r y  a p t  t o  w a s h  t h e  d a m s  a w a y  o r  w a s h  a r o u n d  t h e  e n d s .  
A  c o a r s e r  m a t e r i a l  u s e d  w i t h  t h e  s t r a w  g i v e s  b e t t e r  r e s u l t s .  
T h e s e  m e a n s  a r e  n o t  a l w a y s  s a t i s f a c t o r y .  
A  b e t t e r  p l a n ,  u s e d  a  g r e a t  d e a l  i n  s o m e  p a r t s  o f  t h e  s t a t e ,  
i s  t o  k e e p  t h e s e  d r a w s  i n  g r a s s  s o d ,  a t  l e a s t  u n t i l  ' t h e y  a r e  s o  w e l l  
.  f i l l e d  t h a t  t h e r e  i s  l i t t l e  d a n g e r .  A  s o d  o f  t h i s  k i n d  b i n d s  t h e  s o i l  
p a r t i c l e s  t o g e t h e r  w h i l e  t h e  t o p  g r o w t h  c h e c k s  t h e  v e l o c i t y  o f  t h e  
w a t e r ,  c a u s i n g  t h e  s e d i m e n t  i n  s u s p e n s i o n  t o  b e  d e p o s i t e . d .  I n  
t i m e  t h e  d r a w  w i l l  b e  f i l l e d  s o  t h a t  i t  m a y  b e  c r o p p e d  b u t  i t  s h o u l d  
b e  s e e d e d  d o w n  a g a i n  i f  t h e r e  i s  d a n g e r  o f  a  g u l l y  f o r m i n g .  T h i s  
m e t h o d  i s  p r a c t i c e d  v e r y  s u c c e s s f u l l y ,  t h e  g r a s s  b e i n g  m o w e d  f o r  
h a y .  S o m e  f a r m e r s  i n  r e n t i n g  t h e i r  l a n d  h a v e  a  c l a u s e  i n  t h e  c o n ­
t r a c t  f o r b i d d i n g  t h e  p l o w i n g  u p  o f  t h e  d r a w s .  A l m o s t  a n y  g r a s s  
t h a t  f o r m s  a  t o u g h  s o d  w i l l  answe~ t h e  p u r p o s e ,  t i m o t h y  a n d  r e d ­
t o p  b e i n g  q u i t e  s a t i s f a c t o r y .  
D a m s  o f  e a r t h  o r  s t o n e ' a r e  s o m e t i m e s  b u i l t  a c r o s s  d r a w s  t o  
c a t c h  t h e  sedime:t;;lt ~ap.d i n  m a n y  c a s e s ,  d e p e n d i n g  u p o n  c o n d i t i o n s ,  
t h i s  m e t h  ' - ~ - Y '  b e  v e r y  s a t i s f a c t o r y .  T h i s  p l a n  w i l l  w o r k  b e t ­
tlP~ .  o a d ,  s h a l l o w  d r a w s  p o s s e s s i n g  l i t t l e  f a l l .  
~ses t h e  o w n e r  o f  t h e  l a n d  e i t h e r  d o e s  n o t  r e a l i z e  
~ o f  p - d . - ·. . . . . . .J,~ng t h e  f~rmation o f  g u l l i e s  o r  h e  i s  
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careless in this respect and before he is aware of it deep gullies 
form which are very difficult to fill. Cultivation becomes impos­
sible and the land rapidly passes from bad to worse and in a short 
time the field is abandoned. Many. such are found in the unglaci­
ated area of southern Illinois and a very bad feature is that the 
number of abandoned fields is constantly increasing. The matter 
of filling gullies is a simple one, although it requires care and 
perseverance._ If it is desirable to break the field up soon and the 
gullies are not too deep, they may be filled with plow and scraper 
in a comparatively short time and with little expense. If how­
ever, there is no immediate need for these to be filled, a different 
plan may be followed and while nature made the gully she CeLn 
also be induced to fill it with a little help from man. Most of the 
hilly and broken land of the state has been timbered and often has 
considerable brush growing upon it along fences and on waste 
places. This brnsh can be used to good advantage in filling these 
ditches and it really looks better there than decorating fence 
corners. .If the brush is too coarse, straw or old hay ·can be 
thrown in with it. This will catch the sediment and fill ~he gully. 
Some kind of grass should be started in the gully as soon as P03­
sible to help catch and hold the material carried by the water. 
Red-top is one of the best since it thrives under somewhat adverse 
conditions, forms a 'tough sad, and produces a large amount of 
top. IE brush is not convenient it would be well to use any ma­
terial at hand that will 'accomplish the result. Stumps or large 
stones do not answer the purpose as well as :tiner material because 
the water will run around them and they may actually cause more 
washing. Old rails with straw, corn stalks, or cobs may be used 
but it is well to get something growing as soon as possible and 
grass is better than anything else. 
The gully produced by a waterfall is one of the hardest to fill 
since the fall of the water gives . it great power, making it very 
difficult to stop its ,undermining action. As these generally occur 
where the field is in grass there is a comparatively small amount 
of s~diment carried and consequently the filling will go on but 
slowly. The recession of the fall must be stopped. Straw and 
brush should be used to fill in under the fall weighting them down 
with stones or sod to prevent their being washed away. Dams of 
brush should be put in at intervals below the faJl and even a solid 
dam at the edge of the field may be of much use in completely 
filling the gully. 
Illinois is a comparatively new state, yet the ruining of land 
has gone on so rapidly that in some part~ of . '-<e state many fields 
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h a v e  b e e n  a b a n d o n e d .  I n  t h e  c o u n t i e s  o f  H a r d i n ,  Pop~, U n i o n ,  
J o h n s o n ,  A l e x a n d e r ,  a n d  P u l a s k i  a n d  i n  t h e  c o u n t i e s  a d j o i n i n ' g  
t h e  W a b a s h ,  M i s s i s s i p p i  a n d  I l l i n o i s  r i v e r s  s o i l  a b a n d o n m e n t  i s  a l ­
r e a d y  n o t i c e a b l e  t o  a  g r e a t e r  o r  l e s s  e x t e n t .  W a s h i n g  h a s  b e e n  
m o r e  d e t r i m e n t a l  i n  s o u t h e r n  I l l i ; n o i s  b e c a u s e  t h e  r a i n f a l l  i s  g r e a t ­
e r  a n d  t h e  o r g a n i c  m a t t e r  c o n t e n t  o f  t h e  s o i l  i s  l e s s ,  s o  t h a t  m o s t  
o f  t h e  r u i n e d  s o i l s  a r e  c o n f i n e d  t o  t h a t  r e g i o n .  I f  t h i s  d e s t r u c ­
t i o n  o f  s o i l s  i s  a s  r a p i d  i n  t h e  f u t u r e  a s  i t  h a s  b e e n  i n  t h e  p a s t  
l a r g e  a r e a s  w I l l  b e  a b a n d o n e d  a n d  d e p o p u l a t e d  i n  I l l i n o i s ,  j u s t  
a s  t h e y  h a v e  b e e n  i n  t h e  o l d e r  s t a t e s ,  f o r  s u c h  i m p o v e r i s h e d  s o i l  
w i l l  n o t  s u p p l y  t h e  n e e d s  f o r  e v e n  t h e  s i m p l e s t  m e t h o d s  o f  l i v i n g .  
T h e  o u t l o o k  f o r  t h e  f u t u r e  o f  t h e  r o l l i n g  l a n d  i s  c e r t a i n l y  n o t  
a  h o p e f u l  o n e  u n d e r  t h e  p r e s e n t  m o s t  c o m m o n  s y s t e m s  o f  m a n ­
a g e m e n t ,  o r  m o r e  p r o p e r l y  o f  m i s m a n a g e m e n t .  I n c r e a s i n g  p o v ­
e r t y  w i l l  b e  t h e  f u t u r e  o f  t h e  o w n e r s  o f  t h i s  l a n d  u n l e s s  a  r a d i c a l  
c h a n g e  i n  m e t h o d s  t a k e s  p l a c e .  I t  i s  n o t  a n  e x p e n s i v e  p r o c e s s  
t o  p r o t e c t  a n d  i m p r o v e  t h e s e  s o i l s ,  b u t  i t  b e c o m e s  r e l a t i v e 1 y  m o r e  
e x p e n s i v e  a s  t u n e  g o e s  o n ,  b e c a u s e  t h e  p e o p l e  w i l l  b e  l e s s  a b l e  t o  
d o  i t .  S a d ,  i n d e e d  i s  t h e  p r o s p e c t  b e f o r e  t h e  b o y s .  a n d  g i r l s  o f  
t h e ' 3 e  l a n d s  w h e n  t h e i r  o n l y  i n h e r i t a n c e  i s  a  r u i n e d  h i l l s i d e  f a r m .  
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